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KI NG COU NTY 1200 King County Courthouse _

516 Third Avenue
Seattle, WA 98104

Signature Report

February 6, 2001

‘Ordinance 14040

Proposed No. 2001-0024.1 Sponsors Pelz and Nickels

AN ORDINANCE approving the Val Vue Sewer District

2000 Comprehensive Sewer Plan.

PREAMBLE:

K.C.C. chapter 13.24 requires approval of comprehensive plans for sewer utilities
as a prerequisite for granting right-of-way franchises and approval of right-of-way
construction permits.

The Val Vue Sewer District 2000 Comprehensive Sewer Plan (plan) discusses
sewer service to existing and future populations within the district's nine-square-mile
service area. The service area includes the cities of Burien, SeaTac and Tukwila and
parts of urban unincorporated King County. The service area is predominantly
comprised of single-family residences, although multi-family residences, commercial
areaé and industries are also served. Approximately thirty thousand residents and twenty
thousand employees are currently served by the district. By 2020, the population
projected to be served by the district is nearly forty-five thousand.

The district’s waste water flows are currently treated by three different agencies:

King County, Southwest Suburban Sewer District and Midway Sewer District. The
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district has recently completed a study of infiltration and inflow and is continuing to work
with King County to monitor and reduce it.

- The King County utilities technical review committee (UTRC) reviewed and

~ conditionally approved the plan on February 10, 1999. The conditions of approval,

technical changes to the plan, are reflected in the plan version attached to this ordinance.
The UTRC recommends that the council approve the plan.

The district prepared a determination of non-significance for the plan on August
20, 1998, in accordance with the state Environmental Policy Act.

The district adopted the plan on October 17, 2000.

BE IT ORDAINED BY THE COUNCIL OF KING COUNTY:

SECTION 1. The Val Vue Sewer District 2000 Comprehensive Sewer Plan,




Ordinance 14040

29 Attachment A to this ordinance, is hereby approved without conditions.

Ordinance 14040 was introduced on 1/16/01 and passed by the Metropolitan King
County Council on 2/5/01, by the following vote:

Yes: 10 - Mr. von Reichbauer, Ms. Miller, Ms. Fimia, Mr. Phillips, Mr. Pelz,
Mr. McKenna, Ms. Sullivan, Mr. Gossett, Mr. Vance and Mr. Irons

No: 0

Excused: 3 - Mr. Nickels, Mr. Pullen and Ms. Hague

KING COUNTY COUNCIL .
KING COUNTY, WASHINGTON

Louise Miller, Vice-Chair

ATTEST:

s

Anne Noris, Clerk of the CO}mcil

APPROVED this S day of %wf’jt 2001.

Ron Sims,/County Executive

. Attachments A. Val Vue Sewer District 2000 Comprehensive Sewer Plan
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. VAL VUE SEWER DISTRICT
COMPREHENSIVE SEWER SYSTEM PLAN
EXECUTIVE SUMMARY

This Comprehensive Sewer System Plan is a summary of the conclusions and findings of
recent planning and engineering studies completed by Penhallegon Associates Consulting
Engineers, Inc. for Val Vue Sewer District.

The District’s current service area reflects the 1995 merger of Rainier Vista Sewer District
into Val Vue Sewer District. This document provides the District with one consolidated
Comprehensive Sewer System Plan which covers the entire District service area. Following
the merger of Rainier Vista Sewer District into Val Vue, the consolidated District operated
under the two comprehensive plans which were in place at the time of the merger. This
document updates and supercedes the previous plans and provides the District with one
document to guide future development of the sanitary sewer system. It has been prepared
in accordance with the requirements of the State of Washington Department of Ecology, King
County and the cities within which the District operates.

The primary objectives in developing this document were as follows:

1. To determine the adequacy of the existing sanitary sewer system to meet the
current and projected needs of the customers of the District in accordance with
all applicable state, federal and local regulations governing the provision of
sanitary sewer service;

2. To analyze the sanitary sewer system and identify potential deficiencies and
recommended improvements, including potential ways of improving service by
interconnecting the sanitary sewer systems of the previous Districts; and,

3. To develop a ten year capital improvements program to serve as a guideline for
future development of the sewer system.

Val Vue Sewer District’s service area consists of approximately 6,000 acres of land located
north and east of the Sea-Tac International Airport, in southern King County. The service
area generally extends from the Seattle City limits on the north, to South 176" and 182™
Streets on the south, and from Interstate Highway 5 and State Route 599 on the east to First
Avenue South and State Route 509 on the west. The District serves within the limits of the
cities of Burien, SeaTac and Tukwila and within unincorporated King County. No service area
changes are contemplated in this plan, aithough there is some uncertainty of whether or not
the District will extend service to the currently unsewered area in the eastern potion of the
District. This area is outside of the District’s corporate limit and within the City of Tukwila,
but could logically be served by the District. The District does not, however, propose
extension of service to this area unless requested to do so by the City of Tukwila. The only
boundary changes recommended by this Plan are the annexation of small pockets of land
which are completely surrounded by the District.

Land use within the service area is predominantly single family residential with muiti family
residential and commercial uses concentrated along major thoroughfares. The northeastern

Val Vue Sewer District Sewer Comp Plan
Page ii




portion of the District, along East Marginal Way South and adjacent to the Duwamish River,
is classified as industrial. The District currently serves approximately 7,000 connéctions or
14,000 equivalent residential units or ERU’s. Population within the service area is estimated
at 30,000 people and approximately 20,000 people are employed within the service area.

Projected development within the service area is limited to that associated with infill
development in the short term, and redevelopment in the future. A reduction in single family
residential uses and increase in multi-family and commercial uses is anticipated to occur in
the future. Development of the proposed third runway at Sea-Tac International Airport could
significantly impact future development in the general area and further increase the projected
shift away from single family land uses to those more conductive to supporting increased
activity at the airport. Based on interpolation of population and employment projections
provided by the Puget Sound Regional Council, it is estimated that population will increase
from approximately 30,000 in 1997 to nearly 45,000 by the year 2020 and that the number
of ERU’s served by the District will increase from approximately 14,000 to approximately
23,000 over the same period of time.

The District’s sanitary sewer system has been divided into eleven primary drainage basins and
twenty five drainage sub-basins for the purpose of analysis of the system and projection of
future needs. Pipe sizes within the District range from 6- to 24-inches and the District
currently maintains 19 pump stations to compensate for the hilly terrain within the service
area. The District does not maintain wastewater treatment or disposal facilities and instead
relies on the service of King County-Metro, Southwest Suburban Sewer District and Midway
Sewer District for these services. Delivery of flow to these entities for treatment and disposal
of wastewater is accomplished through system connections and in aécordance with existing
interlocal agreements.

Analysis of the sewer system identified several areas where deficiencies exist, either due to
pipe size or condition, and specific projects which are not necessitated by existing
deficiencies, but would improve the overall operation of the system. An example of this later
type of project is the elimination of Pump Station No. 17 and rerouting of flows to the east.
Similar projects include redirection of flows in the southern portion of the District to Midway
Sewer District for treatment and disposal, which will increase capacities elsewhere in the Val
Vue System and provide a logical extension of Midways Wastewater Treatment Plant service
area. The majority of the recommended improvements outlined in this Plan, however, are for
extension of service to areas which are currently unsewered. These areas occur throughout
the District, but as indicated on the Sewer System Plan Map included at the back of this
document, there is a large unsewered area on the west side of the District. It is proposed
that the sewers installed in the western portion of the District will flow into the Southwest
Suburban Sewer District for treatment and disposal. The unsewered areas in the eastern
portion of the District could logically be served by Val Vue but extension of service to these
areas would only be accomplished at the request of the City of Tukwila.

In addition to the system analyses completed for the planning process, a specific infiltration
and inflow study has recently been accomplished to compile the results of ongoing flow
monitoring in the system. This study is included int eh appendices of the Plan and outlines
the District’s program for future infiltration and inflow reduction.
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Of the nearly $17.5 million dollars in improvements recommended for the sanitary sewer
system, approximately $7.5 million are anticipated before the year 2006. Of that amount,
only $1 million are proposed for financing out of rates and charges. The District has
accomplished a rate study and adjusted its monthly rates, general facility charges and local
facility charges in response to the Capital Facilities Plan outlined in Chapter 7. Projects not
funded by rates and charges are anticipated to be financed by developers extensions and/or
ULID’s. It is recommended that the District continue to support ULID’s and extension of
sewers into unsewered areas in accordance with the Growth Management Planning mandate
that urban level of service be provided to all areas within the urban growth area.
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CHAPTER 1
INTRODUCTION

|
1 1.1 INTRODUCTION

This report compiles and summarizes the results and conclusions of planning and engineering
studies undertaken by Penhallegon Associates Consulting Engineers, Inc. in developing this
Comprehensive Sanitary Sewer System Plan for Val Vue Sewer District.

Prior to the development of this Plan, the District operated under two separate plans for the
Val Vue and Rainier Vista portions of the District. These two Plans were in place at the time
of the Rainier Vista Sewer District merger into Val Vue Sewer District in 1995 and have
remained in effect except as amended by a subsequently consolidated Capital Facilities Plan
which was prepared in March of 1997,

This Plan replaces the previous planning documents and provides the District with a
consolidated Comprehensive Plan for the entire sewer district service area. It has been
prepared in accordance with the requirements of the State Department of Ecology and the
applicable requirements of the jurisdictions within which it operates. Included herein are:
ldentification and description of the characteristics of the District’s service area; Description
of the existing sanitary sewer system; Minimum design criteria adopted by the District;
Identification of system deficiencies; Recommendations for system improvements; and, A
schedule and financial plan for upgrading the sanitary sewer system to accommodate the
existing and projected population and land use for the service area.

' 1.2 AUTHORIZATION

Recognizing the need to update its comprehensive planning documents and provide a
consolidated document establishing future service to the District, Val Vue Sewer District’s
Board of Commissioners authorized Penhallegon Associates Consulting Engineers, Inc. to
prepare this document in accordance with all applicable rules and regulations governing
planning for sanitary sewer utility systems. )

i

1.3 LOCATION

As shown on Figures 1-1, 1-2, and 1-3, Val Vue Sewer District is located south of the City
of Seattle, in King County, Washington. The District generally extends from the City of
Seattle limits at South Director Street and South Cambridge Street on the north to South
176™ and 182™ Streets on the south, and from Interstate Highway 5 and State Route 599
on the east to 1°* Avenue South and State Route 509 on the east. The District serves within
the limits of the cities of Burien, SeaTac.and Tukwila, and within unincorporated King County.
Additional information regarding boundaries and service area is contained in Chapter 2.
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% 1.4 HISTORY OF THE DISTRICT |

The Val Vue Sewer District, one of the first sewer Districts in King County, was established
in 1946 for the purpose of providing sanitary sewer service to the Cascade Homes Addition
and businesses along Pacific Highway South (International Blvd.) The original District was
quite small, covering an area of only 0.37 square miles. Effluent was treated, chlorinated and
discharged into the Duwamish River at a primary type treatment plant located just east of
Pacific Highway South near South 135" Street. This plant remained in service until 1958,
when flows from the area increased to a point that necessitated construction of a new
primary treatment plant. The second plant was located near 42™ Avenue South and South
129" Street and also discharged to the Duwamish. It remained in service until 1966, when
construction of freeways in the area necessitated abandoning the facility and contracting with
the Municipality of Metropolitan Seattle (now King County-Metro) for wastewater treatment
and disposal. In 1972, Val Vue entered into a contract with Des Moines Sewer District (now
referred to as Midway Sewer District) for the treatment and disposal of wastewater flows
from the major motels in the southern portion of the District.

In 1995, Rainier Vista Sewer District merged into Val Vue Sewer District to form one
consolidated sanitary sewer district. The Rainier Vista portion of the current Val Vue service
area generally inclu}dés the northwest and western areas of the District. Figure 1-3 shows
the boundaries of Val Vue and Rainier Vista prior to the merger.

Rainier Vista Sewer District was formed in 1945 to provide sanitary sewer service to the
Beverly, Beverly Heights, Lerina, and McKinley areas of unincorporated King County.
Subsequent to formation of the District a large area was annexed in 1946 and a
comprehensive plan was adopted by the District in 1947.

No action was taken on construction of a sewer systemn until 1956, when another
comprehensive plan was adopted. Financing for the proposed system was accomplished by
a combination of revenue bonds and through the formation of Utility Local Improvement
District (ULID) No. 1. The original collections system and treatment plant were constructed
in 1958 and 1959. Subsequently, ULID Nos 2 through 14 were formed to construct the core
of the original Rainier Vista sewer system.

Rainier Vista continued to expand by ULID’s and developer extensions. In 1976, Rainier
Vista’s original treatment plant was closed and the District contracted with King County-
Metro for treatment and disposal of wastewater flows from the majority of the District.
Subsequently, an agreement was reached with Southwest Suburban Sewer District for
treatment and disposal of wastewater flows from the western portion of the District.

Authority and procedures for sewer district functions is provided by the State of Washington
in RCW Title 57. The District’s Board of Commissioners consists of five elected officials and
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holds public meetings on the first and third Tuesday of every month. District meetings are
held at the District office, the address and phone number of which is:

Val Vue Sewer District
14816 Military Road South
P.O. Box 69550

Seattle, Washington 98188
Phone: {(206) 242-3236

Day to day operation of the District is the responsibility of the District Manager, who oversees
all office and field operations. To augment the expertise of the Board of Commissioners and
staff, the District employs the services of consulting engineers as well as legal counsel and
certified public accountants.

1.6 OBJECTIVES

R e

The primary objective of Val Vue Sewer District is to provide high quality, efficient, and low
cost sanitary sewer service to it existing and future customers. Implicit to achieving this
objective are the following considerations:.

> Development and adoption of a Comprehensive Sanitary Sewer System Plan to
be used as a guideline for future planning and construction of facilities to
address the specific system requirements of the service area.

> Development of environmental polices which will provide guidelines for
preservation of water quality and other features of the environment, as set
forth in state and federal regulations.

> Compliance with the objectives and criteria set forth in the comprehensive
plans and other requirements of the State Department of Ecology, King County-
Metro, and the cities of Burien, SeaTac and Tukwila.

> Operation of the sanitary sewer system in a manner which is consistent with
accepted procedures and practices and which maximizes the useful life of any
and all components of the system.

> Maintaining a financial level sufficient to retire all bonded indebtedness as it
comes due, maintain adequate cash reserves, and provide service at the lowest
reasonable cost.

1.7 RELATED PLANNING STUDIES
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developing this document are listed below. Related plans and policies of other jurisdictions
which have been considered in this planning process are identified later in this section.

> Val Vue Sewer District Interim Capital Facilities Plan, 1997, Penhallegon
Associates Consulting Engineers, Inc.

> Val Vue Sewer District General Facility Charge/System Facility Charge Study,
1997, Penhallegon Associates Consulting Engineers, Inc.

4 Val Vue Sewer District, Comprehensive Sewer Plan, 1993, Horton Dennis and
Associates, Inc.

> Rainier Vista Sewer District Comprehensive Sewer System Plan, 1990,
Hammond, Collier, Wade-Livingstone Associates, Inc.

Val Vue Sewer District operates under a variety of rules and regulations, which are
summarized in the following paragraphs. Detailed discussions regarding specific regulations
affecting this document are contained in specific sections of this document, as appropriate.

1.8.1 Federal Requirements
Val Vue Sewer District is required to acct operate within the regulations and
requirements of the federal government, including the Endangered Species Act(ESA).
The recent listing of the Puget Sound Chinook Salmon and Bull Trout as "threatened
species” will impact the District’s sanitary sewer system operations. Although the
exact nature and scope of the of the impacts is subject to finalization of the “4d Rule”
issued by the National Marine Fishery Service, the District expects indirect and direct
implications. In that Val Vue does not maintain its own treatment facility, many of the
implications of the ESA may be implemented by those agencies which the District
relies on for treatment (King County-Metro, Southwest Suburban Sewer District and
Midway Sewer District). Participation in the programs of these agencies may include
compliance with specific programs and/or through financial participation through rates.

In addition, Val Vue expects the “4d Rule” will impose new requirements associated
with operation and maintenance activities. The District expects to adopt “Best
Management Practices” (BMP) to supplement and/or document its existing operations
and maintenance procedures. Val Vue Sewer District is prepared, as part of its ESA
compliance program, to retain staff members who are trained in BMP compliance and
monitor projects for ESA compliance. The costs associated with the implementation
of the ESA compliance program will be considered in the District’s future rate setting.
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1.8.2

1.8.3

1.8.4

State of Washington Requirements

Val Vue Sewer District operates under the general rules and regulations put forth by
Title 57 of the Revised Code of Washington. Additional requirements for various
aspects of sewer district operation consistent with protection of the health and safety
of the general public and the environment, are found throughout the laws of the State
of Washington and are adhered to by the District.

Approval of this Comprehensive Sanitary Sewer System Plan is under the jurisdiction
of the State Department of Ecology (DOE). This Plan has therefore been prepared, and
the District operates in accordance with the requirements set forth in DOE’s “Criteria
for Sewage Works Design”, which incorporates the policies, guidelines and practices
of the State Department of Ecology and identifies the minimum engineering criteria for
design, construction and operation of a public sanitary sewer system.

The Growth Management Act (GMA) has a direct impact on utility system planning as
it requires that a complete inventory of existing facilities and a comprehensive effort
toward determining the capability of existing systems to accommodate future growth.
Although the majority of growth management planning activities are the responsibility
of counties and cities, the District is cooperating with these jurisdictions in their efforts
to comply with the GMA. This Plan gives consideration to the myriad of data and
information required by the GMA.

King County Requirements

A portion of Val Vue Sewer District is within unincorporated King County and the
District operates within the regulations and requirements established by the King
County Code. Specifically, Chapter 13.24 of the King County Code has been utilized
in the development of this document.

The District also operates in accordance with the requirements of King County - Metro,
which is responsible for the treatment and disposal of the majority of wastewater
flows from the District. The District operates under the terms and conditions of its
contract with King County-Metro. Similarly, the District maintains contracts with
Midway Sewer District and Southwest Suburban Sewer District for wastewater
treatment and disposal and adheres to the terms and conditions of those contracts.

City Requirements

Val Vue Sewer is within the corporate limits of the Cities of Tukwila, SeaTac and
Burien and therefore adheres to the policies, requirements and regulations of those
entities as appropriate to specific areas of the District. The Comprehensive Plans of
these jurisdictions have been utilized in the development of this document.
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CHAPTER 2 .
DESCRIPTION OF THE SERVICE AREA

2.1 EXISTING BOUNDARIES

SRR

The existing corporate boundary of Val Vue Sewer District is shown on Figure 2-1. As
indicated, the District generally extends from the Seattle city limits at South Cambridge and
South Director Streets on the north, to South 176" and South 182™ Streets on the south;
and from 1% Avenue South and State Route 509 on the west, to State Route 599 and
Interstate Highway 5 on the east. The District serves within the cities of SeaTac, Tukwila
and Burien, and within unincorporated King County, as indicated on Figure 2-1.

2.2 FUTURE SERVICE AREA

e

Figure 2-2 shows the anticipated future service area of Val Vue Sewer District, as well as the
service areas of adjacent sanitary sewer service providers. As indicated, the District’s future
service area is different than the-District’s corporate boundary. The future service area
boundary has been determined to be the logical area which could be served by the District
based on topography and the distance to existing system facilities.

2.3

INTERLOCAL AGREEMENTS

Val Vue Sewer District maintains interlocal agreements with several adjacent agencies, as well
as with King County/Metro, as summarized in Table 2-1. Copies of interlocal agreements are
available at the District’s office for review by any interested parties.

2.4

s

SERVICE AREA CONFLICTS

There are no known service area conflicts between the District and neighboring purveyors.
As mentioned previously, the District operates within the limits of the cities of Tukwila,
SeaTac and Burien. Service within these jurisdictions is expected to continue in the future.
There are areas along the Districts eastern boundary, just west of Interstate 5, which could
be served by either Val Vue or the City of Tukwila. Because these areas are within the City
of Tukwila and are currently unserved, the City would have first right of refusal for extending
facilities to serve the areas. It may be more practical, however, for Val Vue to serve these
potential connections. The City of Tukwila and Val Vue Sewer District have entered into
discussions to determine the most logical service provider for these areas.
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King County-Metro

3/1/73

Rainier Vista - Sewage Disposal
Agreement

King County-Metro 3/19/87 Rainier Vista - Extension of Sewage
Disposal Agreement

SW Suburban Sewer District 3/14/83 Service Boundary Agreement

King County-Metro 8/1/66 Sewage Disposal Agreement

Port of Seattle 7/15/68 Sewage Disposal Agreement

Des Moines Sewer District (now 9/7/72 Sewer Service Area Agreement

known as Midway Sewer District)

& King County-Metro

City of Tukwila 5/22/75 Sewage Disposal Agreement

City of SeaTac 2/11/97 | Agreement for Video Inspection

Work
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CHAPTER 3
PHYSICAL CHARACTERISTICS

3.1 TOPOGRAPHY

Topography of the Val Vue Sewer District service area is typical of that found in the Puget
lowland and elevations range from over 500 feet in the southern portion of the District, to
near sea level in the vicinity of the Duwamish River. The most predominant natural physical
feature in the study area is the Duwamish River. The Duwamish River has been diked but not
straightened and still exhibits the serpentine characteristics of a mature stream. The river
valley typifies the last stage of development of an old valley: wide, flat bottom, broad
meander belt and generally gentle slopes.

The Riverton Heights area, which is in the south central portion of the service area, slopes
gently to the east. The general topography of the area tends to be lineated, with localized
areas of varying steepness, all typical of Puget lowland glaciated terrain.

3.2 DRAINAGE BASINS

The District has been divided into 11 primary drainage basins and 25 drainage sub-basins for
the purpose of defining service to each area of Val Vue Sewer District. Drainage basins have
been identified using topographic information as well as system specific characteristics, and
are shown on Figure 3-1. Geographic descriptions, existing system information and
recommended improvements for each drainage basin are presented in subsequent chapters
of this Plan. ' :

Soil conditions of the Val Vue Sewer District are dominated by Quaternary deposits primarily
composed of Vashon Drift in the uplands, and post glacial'alluvial deposits in the Duwamish
River bottom. Ten different soils series are found within the area, and these soils have either
been formed directly from glacial deposits or from alluvial or lacustrine action. The following
list indicates the parent material from which soils in the area are derived.

Parent Material ' Soil

Glacial Till Alderwood

Glacial Outwash Ragnar

Glacial Drift Cathcart

Drift or Lacustrine . Bellingham .

Lacustrine : Kitsap .

Organic Decomposition Woadinville, Seattle, Mukilteo & Carbondale
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Soil types occurring within the Val Vue area are indicated in Table 3-1. In general; the soils
in the study area are suited for urban development in the uplands and for agricultural uses in
the lowlands. As indicated in Tabie 3-1, none of the soils in the area are considered suitable
for septic drainfields.

Symbol Soil Series Potential for failure of Septic Drainfields.

AgB, AgD, AgC | Alderwood Severe: Slow Substream permeability.

Be Beausite Severe: Bedrock at a depth of 20 to 40".

InC Indianola Slight and Moderate: Moderate if slope is
more than 8% ; Possible pollution hazard.

KpD Kitsap Severe: Very slow permeability.

Pu Puget Severe: Slow permeability; Seasonal high
water table.

Py | Puyallup Severe: Flood hazard.

Rh Riverwash Severe: Flood hazard.

Sk Seattle Severe: Seasonal high water table.

Su Sultan Severe: Seasonal high'water table; Flood
hazard.

Wo Woodinville Severe: Seasonal high water table; flood
hazard.

3.4 CLIMATE

The climate of the area is characteristic of the Seattle metropolitan area, which is strongly
influenced by maritime masses originating over the Pacific Ocean and- can generally be
described as having mild, wet winters and warm, dry summers. Temperatures typically range
from 34 to 49 degrees Fahrenheit in the winter months and 51 to 75 degrees Fahrenheit
during the summer months. Rainfall in the area averages 35-40 inches annually.
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The primary hydrologic feature in the study area is the Duwamish River, which flows through
the northeastern portion of the District. WAC 173-201 designates the Duwamish as water
quality Class B (good), which generally means that water quality shall meet or exceed
requirements for most uses. Because of the close proximity to development and on-site
sewage disposal systems, water quality is of concern. Other small tributaries within the
District include Hamms Creek and other unnamed streams which flow to the Duwamish.

AR

3.6 SENSITIVE AREAS

Sensitive area such as streams, wetlands, steep slopes, floodplains and areas of erosion
hazard do occur within the service area. Specific information pertaining to sensitive areas can
be obtained from King County or the appropriate city within which the District operates.
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CHAPTER 4
DEMOGRAPHICS AND SYSTEM FLOWS

§ 4.1 GENERAL

This Chapter of the Plan details the land use, zoning and population characteristics of the
District’s service area. Population, employment and land use data from the municipalities
within which the District operates, as well as from the Puget Sound Regional Council, have
been used to develop realistic growth projections for the District and to estimate future
wastewater flows from the service area. These projections provide the basis for evaluating
the exiting system’s capabilities to meet the current and projected development within the
service area. '

4.2 ZONING AND LAND USE

Figure 4-1 provides a generalized summary of zoning and projected land use within the service
area. Because the District operates within the limits of the cities of SeaTac, Tukwila, Burien,
and King County, zoning classifications have been generalized in order to achieve consistency
and to provide a basis for further analysis.- Figure 4-1 is not intended to be used as a site
specific zoning map and such information should be obtained from the agency having
jurisdiction in the specific area of interest.

As indicated on Figure 4-1, land use in the area is predominantly single family residential with
multi family and commercial uses concentrated along major thoroughfares. The northeastern
portion of the District, along East Marginal Way and adjacent to the Duwamish River, is
classified as industrial. Percentages of total land area under various zoning classifications are
estimated as follows: Single family - 65%; Multi family - 7%; Industrial - 15%; Commercial -
8%; and, Parks/Open Space - 5%.

Projected development within the service area is limited to that associated with infill
development over the short term, and redevelopment in the future. A reduction in single
family residential uses and increase in multi family and commercial uses is anticipated to
occur in the future. This projected shift in land use is further discussed in paragraph 4.6 of
this Section, which details population and employment projections for the service area.

Development of the proposed third runway at Sea Tac International Airport could significantly
impact future development in the general area and increase the projected shift from single
family to multi family and commercial land uses required to support additional airport activity.
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4.4 POPULATION AND EMPLOYMENT

SO

Table 4-1 provides projected population and employment within the District through the year
2020. Population and employment projections are presented by Census Tracts and combined
into Forecast Analysis Zones (FAZ’s). FAZ's are established by the Puget Sound Regional
Council (PSRC) for the purpose of population and employment forecasting. FAZ’'s typically
consist of several Census Tracts which have been combined into larger areas because they
exhibit similar existing and projected demographic characteristics.

The projections contained in Table 4-1 are based on information from the PSRC and has been
modified to fit the service area boundaries of the District. As indicated, it is expected that
population and employment within the District will increase over the immediate and long
range planning periods. The most significant increases are expected in the multi family and
commercial (including industrial) customer classification. This shift in development is
expected as a result of infill development and single family property redevelopment. The
biggest influence on future development and growth within the District is expected to be
increased activity and development related to Sea-Tac International Airport, which abuts the
District’s southwestern boundary.

H

| 4.5 FLOW PROJECTIONS

Using the population and employment forecasts presented in Paragraph 4.4 and Table 4-1,
flow projections have been developed for the District’s future service area by primary drainage
basins. Projected flows are indicated in Table 4-2. Several assumptions were utilized in
developing the projected flows contained in Table 4-2:

d The future service area, as defined in Chapter 2 of this document, includes areas
which could be served by the District, including those areas in the eastern portion of
the District which could also be served by the City of Tukwila. Although the
projected flows are not substantial, it is important to note that service by the District
is dependent on the timing of development and Tukwila’s desire to extend service to
these currently unserved properties.

4 Average daily flows have been determined using the following criteria:
Residential flows: 75 gallons/capita/day
Industrial flows: 75 gallons/employee/day

Commercial flows: 35 gallons/employee/day

. Peak flows have been determined by applying a peaking factor of 2.5 to average daily
flows and do not include infiltration and inflow.

° Future infiltration and inflow (I/1) has been calculated at 1,100 gallons/acre/day. The
District has recently conducted an I/l study which is included in the Appendices to this
Plan and indicates that currently 1/l ranges from approximately 1,100 gpad in some
basins to nearly 2,500 gpad in others. Future facility planning is based on achieving
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an overall I/l rate of 1,100 gpad and Val Vue has adopted an aggressive program for
I/l reduction and prevention. As indicated in the Capital Facilities Plan included in

Section 7 of this Plan, several recommended projects are intended to address current
I/l issues. ' '
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CHAPTER 5
EXISTING SYSTEM DATA

5.1 GENERAL

S

Currently, Val Vue Sewer District serves approximately 7,000 connections, or approximately
14,000 Equivalent Residential Units. These connections are served through a network of
collector and interceptor lines ranging in size from 6 to 24 inches in diameter. There are
approximately 104 miles of sanitary sewer lines in the Val Vue system and pipe materials
include PVC (38%), concrete (25%), clay (24%), ductile iron (6%), AC (3%) and other
miscellaneous materials (4%). There are eleven primary drainage basins within Val Vue
Sewer District. These drainage basins have been determined based on topography as well
as the actual facilities that serve each area. An additional 25 drainage sub-basins occur
within the primary basins. Val Vue currently maintains 19 pump stations to compensate for
topography in the area.

The District does not own or maintain wastewater treatment facilities and instead relies on
King County-Metro, Southwest Suburban Sewer District and Midway Sewer District for
treatment and disposal of wastewater generated by the District’s customers.

Detailed information regarding the primary features of the Val Vue system is put forth in this
Chapter and on the Comprehensive Plan Map included at the back of this document.
Subsequent portions the Plan identify the minimum design criteria used to evaluate the
existing system, details of the system analysis and recommended system improvements.

g 5.2 DRAINAGE BASINS

The following provides a description of the primary drainage basins and sub-basins identified
for Val Vue Sewer District. Figure 5-1 provides an overview of the drainage basins within the
District and they are also included on the Comprehensive Plan Map at the back of the
document.

Drainage basins have been identified based on topography, direction of flow within the
existing system, and the facilities to which the Val Vue system discharges. Sanitary sewer
drainage basins differ somewhat from the surface drainage basins identified by cities and
King County for storm drainage pUrposes. Sanitary sewer systems are provided greater
flexibility due to the depth of the piping systems, and can encompass a larger area than
surface water drainage basins. No attempt has been made to correlate the sanitary drainage
basins of Val Vue Sewer District with the surface water drainage basins of other jurisdictions.

A description of the primary basins and sub-basins within the Val Vue area is presented
below. Additional information regarding pumping facilities and connections to other systems
for wastewater treatment is presented later in this Chapter.

Val Vue Sewer District Sewer Comp Plan
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5.2.1

5.2.2

McMicken Basin

The McMicken basin is located in the southeastern most portion of the District and
includes drainage sub-basins 11 and 12. The area is generally bounded on the north
by South 16" Street, on the west by 40" and 42™ Avenues South, on the east by the
District’s eastern boundary at Interstate Highway 5, and on the south by the District’s
southern boundary at South 176™ and 182™ Streets.

Sub-basin 11, which includes the northern portion of the McMicken basin, is served
entirely by gravity flow to the north and east and discharges into the King County-
Metro system at two separate connections. Connections to the King County-Metro
system are located near the intersections of 51° Avenue South and South 160"
Street, and State Route 518 and Interstate Highway 5.

Sub-basin 12 generally flows by gravity to Pump Station 2 (McMicken) where it
pumped through an 8-inch force main to sub-basin 11. The exception to this is the
southernmost portion sub-basin 12, which is isolated by a steep ravine from the
remainder of the sub-basin. A dosing station, or siphon, is located at approximately
South176™ Street, adjacent to the Interstate 5 right-of-way, to facilitate flow across
the ravine and, eventually, to Pump Station 2.

Midway Basin

The Midway drainage basin is located in the southwestern portion of the District and
includes drainage sub-basin 13. The Midway basin is designated as such because
wastewater flows from it are, or will be directed to Midway Sewer District for
treatment and disposal. The Midway basin is larger than the area which currently
flows by gravity to Midway Sewer District, and includes areas which were previously
part of the Three Tree basin. Currently, there are two connections to Midway Sewer
District: one located at 172™ Street and Pacific Highway South; and, one located at

approximately 2900 South 176™ Street.

In order to increase the area draining to Midway Sewer District consistent with the
basin boundary shown, the District proposes construction of two additional
connections to the Midway system. These proposed connections have been
tentatively located at South 170™ Street and 29" Avenue South and 32" Avenue
South and South 176" Street, although final location of the facilities will depend on

" proposed development within sub-basin 13.

5.2.3

Three Tree Basin

Val Vue’s Three Tree basin is located in the southern and south central portion of the
District, in the vicinity of South 154" Street and 52™ Avenue South. Sub-basins 7,
8, 9, 10 are included in the Three Tree basin and flow by gravity to two connections
to King County-Metro located northwest of the intersection of State Route 518 and
Interstate Highway 5. This basin, as represented herein, is slightly smaller due to the
realignment of its boundary with the Midway Basin, as discussed previously.

Val Vue Sewer District Sewer Comp Plan
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5.2.4

5.2.5

Several areas within the Three Tree basin are currently unsewered, especially in the
vicinity of the intersection of State Route 518 and Interstate 5. Much of the
unsewered area is outside of the District’s legal boundary and within the City of
Tukwila. These areas are, however, included in the District’s service area because
they could logically be served by an extension of the District’s system. The District
would only serve these particular areas if it is determined to be the best alternative
and extension of service is requested by Tukwila. Specific improvements required for
extension of service to unsewered areas and other system improvements within the
Three Tree basin are discussed in further detail in Chapter 7 of this document.

Macadam Basin

The Macadam basin serves the eastern portion of the District and includes sub-basin
6. This basin is generally bounded on the north by South 130" Street; on the east by
the District boundary and I-5; on the south by South 148™ Street. The westerly
boundary is generally along 46™ Avenue South in the southerly portion and 40™ and
42™ Avenues South in the northerly portion of the basin.

Flows from this basin are directed to the north and east through a series of 6- and 8-
inch gravity lines. In 1995 the District abandoned the Macadam Road Pump Station
which was previously required for discharge into King County Metro’s Interurban
Interceptor at 13300 Interurban Avenue South. Abandoning the pump station was
possible because King County-Metro upgraded the Interceptor at a greater depth. This
allows for gravity flow directly to the King County-Metro system.

Service to unsewered areas in the Macadam basin will require the construction of
several small extension projects to accommodate future development in the
southeastern portion of the basin. Gravity service could be provided to this area,
however, since the area is outside of the District’s legal boundary and within the City
of Tukwila, the District would provide service to the area only through an agreement
with Tukwila.

Riverton Basin

The Riverton basin is located in the central area of the District and includes sub-basins
2,3,4,5, and 14. This basin is generally bounded on the north by State Route 599;
on the west by 40™ and 42™ Avenues South; on the south by South 146" Street; and
on the west by Military Road South. Service to this area is provided by a combination
of gravity flow and pumping stations as further described below by individual drainage
sub-basins.

Flows from the entire Riverton basin are directed through sub-basin 3. Facilities within
sub-basin 3 all flow by gravity and include a network of 6- and 8-inch collector sewers
and a 12- and 15-inch interceptor located on South 130™ Street. This interceptor
discharges to King County-Metro through the District’s primary connection to the
regional system located at 42™ Avenue South and South 128™ Street. This
connection is referred to as the “Val Vue” connection.

Val Vue Sewer District Sewer Comp Plan
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5.2.6

Sub-basin 2 covers the northern portion of the Riverton basin. Two pump stations,
Pump Station Nos. 6 (Inco) and 7 (Metro) serve the area and direct flows
southeasterly to sub-basin 3 and the Val Vue connection. Pump Station No. 7 is
located in the northern portion of the basin. H’s primary function is to serve Metro’s
South Base bus facility in the vicinity of South 120" Street. Flows from this station
are pumped south along East Marginal Way South and discharged to a manhoile
located across form 12265 East Marginal Way South. A 12-inch diameter gravity line
carries these flows to Pump Station No. 6, which provides service to the remainder
of the basin. Flows from Pump Station No. 6 are pumped through an 8-inch diameter
force main located in East Marginal Way South and discharged to sub-basin 3 at South
130™ Street.

Sub-basins 4 and 5 are served by a network of 6 through 15-inch gravity lines which
flow by gravity to sub-basin 3 and the previously discussed Val Vue connection to
King County-Metro.

Sub-basin 14 is located in the western portion of the Riverton basin and serves an area
which was part of the Rainier Vista sewer system prior to that District merging into
Val Vue. This sub-basin is currently served by Pump Stations 17 (Valley Trucking) and
20 (Hospital) which flow north to the Rainier Vista Basin. Scheduled improvements
for sub-basin 14 include abandoning Pump Station No. 17 and routing flows west,
through Pump Station No. 7 and to sub-basin 3. The sub-basin boundaries shown on
the maps included in this document represent the realigned basins which will result
from completion of these improvements.

Duwamish Basin

The Duwamish basin is located in the northeastern most area of the District and
generally includes the industrial areas along East Marginal Way South, West Marginal
Way South and Pacific Highway South, as well as the area north of State Route 599
and south of the Duwamish River, which is residential in nature. The Duwamish basin
includes only sub-basin 1.

Drainage within the Duwamish basin is influenced by the Duwamish River, which
bisects the basin, and the essentially flat topography of the area. Pump stations are
required to accommodate service within this basin and flows are pumped to the
District’s connections to King County-Metro located near the intersections of East
Marginal Way South and the Boeing Access Road, and at South 112th Street and the
Seattle Transmission Line right-of-way.

Flows from the western portion of the basin, which is west of the Duwamish River
and east of West Marginal Way South, are transported across the Duwamish River by
Pump Station No. 11 (Boeing)} and a 6-inch force main. Pump Stations 8 (East
Marginal), 9 (Pacific Highway), and 10 (Towing) serve that portion of the basin which
is east of the Duwamish River.

The southern portion of the Duwamish basin is that area which is located south of the
Duwamish River and north of SR 599. Service to this area is currently limited to the

Val Vue Sewer District Sewer Comp Plan
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5.2.7

5.2.8

area west of East Marginal Way, where Pump Station 12 (Seagate) is utilized to
transport flows north across the river to the main portion of the basin. The-area east -
of East Marginal Way is an established residential area which utilizes on-site disposal
systems. Provisions for future service to this area have been made by construction
of a stub from Pump Station 12 across East Marginal Way South.

Unsewered areas within the Duwamish basin include the previously discussed
residential area in the southeastern portion of the basin. Service to this area is
anticipated to be provided by the construction of gravity collector sewers to a small
lift station which will pump flows to Pump Station No. 12. At the time that sewers
are constructed to serve this area, the rotating parts in Pump Station 12 will be
replaced to accommodate increased flows.

West Duwamish Basin

The West Duwamish basin is along the westerly banks of the Duwamish River in the
northern portion of the District. This small basin contains sub-basin 15 and is served
by a combination of gravity lines and pump stations. Wastewater form the basin flow
southeasterly and are discharged to the King County - Metro system through the
District’s Pump Station No. 15 (Delta Marine) which is located near the intersection
of South 96" Street and West Marginal Way. Pump Station No. 18 (Union Hall) is
located in the northwestern corner of the West Duwamish basin and discharges
through a forcemain to Pump Station No. 15. Three additional privately owned pump
stations (Duwamish Manor, PSF and Yacht Club stations) serve the West Duwamish
basin and are indicated on the Plan Map included at the back of this document.

Beverly Park Basin

The Beverly Park drainage basin is located in the northwestern most portion of the
District and is bisected by State Route 509, which runs north-south through the basin.
The basin generally extends from 8™ Avenue South and Des Moines Way South on the
east to the District’s westerly boundary, and from South 116™ Street on the south to
the District’s northerly boundary (Seattle City limits).

The Beverly Park basin contains drainage sub-basins numbers 16 and 17 and flows
from the area are discharged to King County - Metro through two separate
connections. Flows from sub-basin 16 customers are directed to the northeast,
through Pump Station No. 14 (96™ Street) to a connection. with King County - Metro
adjacent to the pump station. Flows from sub-basin 17, which is in the northwestern
portion of the Beverly Park basin, are directed to the northwest and a connection to
King County - Metro at 1** Avenue South and Meyers Way South. Pump Station No.
13 (Aqua Way) is located within sub-basin 17 and provides service to a small area of
the basin which is just west of State Route 509.

The Beverly Park Basin is served by a network of 8-inch collector sewers which flow
into trunk lines ranging in size from 10- to 15-inches in diameter. Proposed
improvements for this basin include the construction of ULID No. 25 in 1998, which
will extend service to an estimated 100 connections located in the vicinity of South

Val Vue Sewer District Sewer Comp Plan
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5.2.9

112" Street, west of State Route 509. Details regarding this project and other
proposed improvements in this basin are contained in Chapter 7. -

Glen Acres Basin

The Glen Acres drainage basin is a extends from 8™ Avenue South on the west to 14®
and 17" Avenues South on the east; and from just north of South 99" Street on the
north to just south of South 124" Street on the south. The Glen Acres basin includes
sub-basins 18 and 19 and operates entirely by gravity flow to the north, then east.
Discharge to the King County - Metro system is through a manhole connection
located near the intersection of 17" Place South and Pacific Highway South in the
northeastern portion of the basin.

Sub-basin 18 and the northern half of sub-basin 19 are sewered by a network of 8-
inch collector sewers flowing to a 12-inch trunk line along 99" Avenue South, and
ultimately the above mentioned connection to King County - Metro. The southern
portion of sub-basin 19 is currently unsewered. Service to the unsewered area, which
is generally south of South 112" Street, will be accomplished by construction of
gravity lines flowing north into the existing Glen Acres basin’s system. Further
discussion of future improvements in this basin are included in Chapter 7.

5.2.10 Southwest Suburban Basin

The Southwest Suburban basin is located in the southwestern portion of the District
and generally extends from 14™, 18" and 23" Avenues South on the east to the
District boundary at State Route 509 on the west; and from South 12™ Street and
South 124™ Street on the north to the District boundary on the south. This basin is
named such because flows from the area are directed to Southwest Suburban Sewer
District for treatment and disposal in accordance with an interlocal agreement between
the two agencies.

The Southwest Suburban basin includes drainage sub-basins 24 and 25. Most of the
area included in this basin is currently unsewered, although as discussed in Chapter-
7, conceptual plans for sewering the entire basin have been made. Sub-basin 25,
which includes the northwestern portion of the Southwest Suburban basin, will flow
westerly by gravity to a recently constructed boring (South 129™ Street and State
Route 509 crossing) under State Route 509 south of South 128" Street and a
connection to the Southwest Suburban Sewer District’s 4" Avenue Interceptor on the
west side of State Route 509.

Sub-basin 25 is currently connected to the Southwest Suburban Sewer District
through three separate connections located at 7" Avenue South and South 136™
Street, 8" Avenue South and South 136" Street, and at 16™ Avenue South and South
144™ Street. As sewers are provided to the western portion of sub-basin 25, the
South 129™ and State Route 509 crossing will be utilized to transport flows to
Southwest Suburban Sewer District.

Val Vue Sewer District Sewer Comp Plan
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5.2.11Rainier Vista Drainage Basin

The Rainier Vista drainage basin is a large basin which runs from north to south
through the central portion of the District. Sub-basins 20, 21, 22, and 23 are all
within the Rainier Vista basin. The basin is served by gravity to the north through a
network of 6- and 8-inch collector sewers. Trunk lines along 20" Avenue South and
Roseburg Avenue South, and 24" Avenue South range in size from 10- to 21-inches
in diameter and carry flows north to a connection with the King County- Metro system
near the intersection of Des Moines Way South and 17" Place South. Pump Stations
5 (Hilltop), 18 (Freeway) and 19 (Cul-de-sac) serve isolated areas of low topography
within the Rainier Vista basin. Although most of the basin is sewered, future
development east of 24™ Avenue South, in the vicinity of South 128™ Street will
require extension of existing facilities.

' 5.4 PUMP STATIONS

Val Vue Sewer District currently owns and operates 19 separate pump stations to
compensate for the rolling topography of the area. Detailed information on the existing pump
station is contained in Table 5-1. Analysis and recommendations concerning future pump
station improvements is contained in Chapter 7.

| 5.5 WASTEWATER TREATMENT AND DISPOSAL

EAEES

Val Vue Sewer District does not own or operate a wastewater treatment facility and relies on
the treatment and disposal facilities of other agencies. More than 85% of flows generated
in the District are discharged into the King County-Metro system for treatment and disposal.
The remainder of flow from the District is discharged into either the Southwest Suburban
Sewer District system or the Midway Sewer District system for treatment and disposal. The
District maintains interlocal agreements with King County-Metro, Southwest Suburban Sewer
District, and Midway Sewer District to accomplish this and copies of these agreements are
summarized in Chapter 2 and available at the District office for review. A summary of the
District’s connections to these other agencies is provided in Table 5-2.
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CHAPTER 6
MINIMUM DESIGN CRITERIA

INTRODUCTION

In order to evaluate the District’s existing system and plan for adequate future improvements
to the system, it is necessary to define minimum design criteria. Minimum design criteria
identified includes: typical domestic wastewater quantities generated by various customer
classes and land uses; capacity requirements for various components of the system; and
projected infiltration and inflow rates and peaking factors to be used in the design of facilities.

6.2 MINIMUM DESIGN REQUIREMENTS

SRS

SNV ks

The State Department of Ecology’s (DOE) “Criteria for Sewage Works Design” which was .
published in cooperation with the State Department of Health (DOH) and the U.S.
Environmental Protection Service (EPA), sets forth the standards, guidelines and minimum
design requirements for sanitary sewer systems operating within the State of Washington.
This document, together with the District’s minimum requirements and the District’s “Rules
and Regulations Governing Val Vue Sewer District’s Sewage Collection Facilities” as put forth
in the Appendices, establish the design criteria and construction standards to be used in
evaluation and design. In addition, the District is required to comply with the requirements
and regulations of the jurisdictions within which it operates. Val Vue Sewer District is within
the corporate limits of the cities of Tukwila, SeaTac, Burien and unincorporated King County,
and as such, conducts its operations consistent with the requirements, policies and
procedures of those agencies.

§ 6.3 DESIGN PERIOD

In planning sewage facilities, it is necessary to evaluate both present conditions and future
service needs, and to design a system compatible with variable demands over a given length
of time, or design period. A 20-year minimum design period should be used in evaiuating the
system and developing a plan for future system improvements.

§ 6.4 SYSTEM DESIGN

S

R B

All sanitary sewer systems are to be designed in accordance with good engineering practices
and by a professional engineer approved by the District and registered in the State of
Washington. All pipelines are to be designed and constructed in accordance with the latest
“Criteria for Sewage Works Design” as published by the State Department of Ecology, the
District’s sewer extension policies, and the requirements put forth in this Comprehensive

Val Vue Sewer District Sewer Comp Plan
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Sewer System Plan. All main sewer lines are to be constructed under the District’'s
jurisdiction and will be owned and maintained by the District.

Sewer system facilities must be designed with sufficient capacity to carry peak flows from
the tributary area at ultimate development, unless other criteria has been established and/or
approved by the District. Sewer systems shall be designed and constructed to achieve total
containment of sanitary wastes and to minimize infiltration and inflow.

6.4.1

6.4.2

6.4.3

6.4.4

6.4.5

Combined Sewers

No combined sanitary and storm sewers are allowed within the—District.
Overflows

No overflows or new overflow structures will be permitted.

Collection Sewers

All new mains are to be a minimum of 8-inches in diameter. Where specifically
approved by the District, 6-inch lateral sewers may be installed but must be equipped
with Worker Access Devices or clean outs at the end of the main.

Collection sewers and pump stations should be designed for ultimate development of
the tributary areas based on the design factors outlined in Tables 6-1 and 6-2, and
allowable infiltration and inflow rates.

Gravity sewers are to be used wherever possible. Pump stations will be allowed only
after thorough investigation has shown that no other cost effective alternatives exist.

Trunk and Interceptor Sewers

Trunk and interceptor sewers shall be designed with sufficient capacity to carry peak
flows at ultimate development conditions based on the criteria established in Tables
6-1 and 6-2. This flow represents the sum of several loadings calculated separately
for each section of sewer or tributary area. The loadings consist of peak wastewater
flows, groundwater infiltration, surface water inflow, and any other quantities which
are unique to the individual pipeline.

Flow Rates

Flow in a sanitary sewer system is comprised of domestic, commercial and industrial
wastes, groundwater infiltration and surface water inflow. All portions of the sanitary
sewer system must be capable of carrying the peak volumes from these sources.
Table 6-1 identifies the typical flows associated with various land use types.
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6.4.6 Infiltration and Inflow

6.4.7

6.4.8

Infiltration is groundwater which enters sewer systems through pipe joints, porous
pipes or similar openings in the system. Inflow is surface water which enters the
sewer system through manhole covers or illegal connections such as footing drains,
roof drains or area drains. Limiting infiltration and inflow is a primary goal of sanitary
sewer utilities, as both infiltration and inflow contribute an unnecessary quantity of
flow in the system, reduce capacity in the system available for wastewater flow and
add to treatment and disposal costs. ’

Infiltration and inflow, or I/l, is expressed in units of gallons per acre per day (gpad).
Although new sewers are constructed of materials and methods to eliminate I/, some
allowances must be made for the future deterioration of facilities and potential illegal
connections to the system. Typical values to compensate for infiltration/inflow in
system evaluation and design are 600 gpad for infiltration and 500 gpad for inflow.
These typical values must be adjusted accordingly to suit local conditions. For
example, older facilities are determined on a case by. case basis and can be as high as
1,200 gpad for infiltration and 2,000 gpad for inflow. Val Vue Sewer District has
recently accomplished the preliminary phases of a long range infiltration and inflow
program by completing the I/l study provided in the Appendices of this Plan. Through
monitoring of flows at various locations throughout the District, it*has been
determined that basin-wide I/l rates range from approximately 1,100 gpad to nearly
2,500 gpad. Planning for the District, however, is based on an District-wide average
I/l rate of 1,100 gpad.

Pipe Materials

Plastic (PVC) pipe may be used for gravity sewer lines where soil foundation
conditions permit and for slopes less than fifteen percent and depths less than 22 feet,
uniess otherwise approved by the District.

Cement lined ductile iron pipe is required for all other areas and for force mains.
Ductile iron pipe placed in peat soils or potentially corrosive areas shall be polyethylene
encased.

All rigid pipes must pass standard crushing, ﬂex_ural and fill tests to insure the
installation will be watertight and able to withstand projected earth loads.

Sanitary sewer pipes shall be connected by flexible rubber gasket type joints, or other
method specifically approved by the District.

High Density Polyethylene (HDPE) pipe with thermally fused joints is to be used for all
pipe bursting and directional drilling sanitary sewer installations.

Sewer Locations
In general, trunk and interceptor sewers are to be located in existing street rights-of-

way or proposed street areas. Where required to utilize natural drainage course and
topography, specific pipes may be located within easements.

Val Vue Sewer District Sewer Comp Plan
Page 6 - 4



6.4.9 Depth .

Minimum depth of cover for a sewer line in street right-of-way is six feet. Minimum
depth of cover for sewer lines installed in easements is three feet. Shallower depths
may be used if pipe crush strength analyses are provided, aithough in no case shall the
depth of cover be less than 30-inches.

6.4.10 Separation

Wherever possible, a minimum horizontal separation of ten feet, measured edge to
edge, is required between gravity sanitary sewers and any existing potable water line.
Sewer lines crossing water lines are to be laid below the water lines to provide a
separation of at least 18 inches between the invert of the water line and the crown
of the sewer pipe. Where the required separation of lines can not be achieved, sewer
lines are to be constructed as specified in the DOE Criteria for Sewage Works Design.

6.5.11 Roughness Coefficient

An "n" value of 0.012 shall be used in Manning’s formula for the design of sewer
facilities.

6.5.12 Slope

All sewers shall be designed and constructed to give'mean velocities at design flow
of not less than 2.0 feet per second (fps). The required minimum slope of pipes are
indicated in Table 6-3, although slopes greater than that are sometimes required to
allow for higher velocities which will reduce maintenance requirements.

In side sewers, flows at less than super-critical depth are to be avoided because the
associated shallow water depths often leave solids in the pipe. Over sizing sewers
with respect to capacity in order to allow the use of flatter slopes should be avoided
as this may result in operational capacities below sedimentation velocity (2 fps).

Sanitary sewers are to be laid with uniform slope between manholes. Sewers with
slopes greater than 15% are to be anchored securely with concrete anchors or
retaining gaskets. Sewers with slopes in excess of 40% or with change in velocity
greater than 5 fps at any structure shall be equipped with an approved energy
dissipater. Any such devices shall be reviewed by the District on a case-by-case
basis.
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4-inch 2.00%* 16-inch 0.14%
6-inch 1.00% * 18-inch 0.12%
8-inch 0.40% 21-inch 0.10%
10-inch 0.28% 24-inch 0.08%
12-inch 0.22% 27-inch 0.07%
14-inch - 0.17% 30-inch 0.06%
15-inch 0.15% 36-inch 0.05%
* 4- and 6-inch pipe allowed for side sewers only

6.4.13 Alignment

Gravity sewers shall be designed with straight alignment between manholes.
6.4.14 Downsizing

Downsizing of sewer lines, or the installation of a smaller diameter line downstream

of a larger diameter line, will not be allowed, except where grade and velocity
warrant and downsizing is specifically approved by the District.

| 6.5 MANHOLES

4

Manholes are to be installed at the end of each line, at all changes in grade, size, or
alignment, at all intersections and at distances not greater than 400 feet.

The minimum diameter of manholes is 48 inches. The minimum clear opening in manholes
shall be 23 inches. Larger size manholes may be required to accommodate special
requirements.

Drop connections are discouraged in the District and shall be kept to an absolute minimum.
If allowed by the District, it should be provided for a sewer entering a manhole at an elevation
of 24 inches or more above the manhole invert. Where the difference in elevation between
the incoming sewer and the manhole invert is less than 24 inches, the invert should be
channeled to prevent deposit of solids.
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| 6.6

SEWER PUMP STATIONS

RN I B S SEN

Design and construction of sewage pump stations and force mains is to be accomplished in
accordance with the following minimum design criteria:

6.6.1 Location and Flood Protection

Sewage pump stations are to be located as far as practical from present or proposed
built-up residential areas, and all weather road access shall be provided to all pump
stations. New pump stations and rehabilitations to existing pump stations are to be
submersible type. Noise control, odor control, and station architectural design must
be considered in the locating and design of sewage pump stations. Sites for pump
stations must be of sufficient size to accommodate expansion of facilities to meet
projected build-out conditions.

Operational components must be located at elevations above established 100 year
flood/wave action or shall be adequately protected against such action. All pump
stations must be designed to remain fuily operational during 100 year flood conditions.

6.6.2 Pumping Rate and Number of Units

At least two pumps must be provided at each pump station and each must be capable
of handling the anticipated maximum flow. Where three or more pumps are provided,
they shall be designed to fit actual flow conditions and must be of such capacity to
handle anticipated maximum flow with the largest pump out of service.

6.6.3 Pump Cycle Ratios

A pump cycle ratio represents the percentage of time during which a pump can be
expected to run. Recommended pump replacement sizes are based on cycle ratios of
70% for theoretical peak day flows as generated for the design period conditions.
Pump station peaking factors of 2.5 are used to arrive at peak flows from average day
figures. Conversely, average day flows represent approximately 40% of peak design
flows, so that pumps sized according to recommendations operate approximately 30%
of the time. These cycle ratios were selected to provide a margin of safety against
pump overheating and subsequent wet well flooding " which might happen if
mechanical problems were to occur at or near peak flow conditions. In addition, lower
cycle ratios imply less running time and, therefore, longer pump life.

6.6.4 Pumps

Pumps shall be capable of passing spheres of at least 3 inches in diameter. Pump
suction and discharge openings shall be at least 4 inches in diameter.

Pumps shall be plaCed so that under normal operating conditions they will operate
under a positive suction head (unless otherwise approved).
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6.6.5

6.6.6

6.6.7

6.6.8

Controls

Air operated pneumatic controls, mercury floats or ultrasonic controls will be used for
all sewage pump stations. Provisions should be made to automatically alternate
pumps in use. Pump stations with motors and/or controls below-grade should be
equipped with a secure external disconnect switch.

Site Water

Water service with an approved backflow prevention device is required at each pump
station.

Bypass/Storage

On-site or portable power units should be incorporated into station design. Small
stations may require a plug-in device for a portable generator unit, however, large
stations will require permanent standby power. Where portable generators are used,
storage must be provided to permit time for the generator to be delivered and installed.

Alarm System

The District has a computer controlled, radio monitored alarm system for each District
owned and operated pump station. The system checks each station’s status hourly,
24-hours a